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(57) [S*;] 

[fill] fla»^***t6StittJ^Tt. W7LA 

[fg&^S] #*T\ Cr : 10.0-14.0%. Ni : 0.2 ~ 
2.0 %. Cu : 0.2 M.0%£-£qTf 
^T^^IBfciyffl^T'. C£0.02%OT. N£0.03 
%lTRCffi$U Pffl=Cr+3Cu-3C+Ti + V + Zr+ 
Nb +Ta i 12 . 2WJt fc-f££i:£<i:9 <fc l/W?Lk 



IWSm 1 ] MM%X\ C : 0.02%WT, Si : 0. 5 % 
OT. Mn : 0.8 -3.0 %. Cr : 10.0-14.0%. Ni : 0.2 
-2.0 %. Cu : 0.2 -1.0 %. N : 0.03%WT\ 
L. Tieo ( 1 ) ^T'^£fxl>P«#12.2£l±£ 

its i . i ipf «Tjg w*e^ i>%z>ztzm 

». 
IB 

Pffi= (Cr%) +3 (Cu%) -3 (C%) ( 1 ) 

P<i= (Cr%) -t-3 (Cu%) -3 

) + (Nb%) + (Ta%) (2) 

[fiW<lS3 ] C : 0.02%iJtr\ Si : 0.5 % 

likT-. Mn : 0.8 -3.0 %. Cr : 10.0-14.0%. Ni : 0.2 
-2.0 %» Cu : 0.2 -1.0 %. N : 0.03%OT, 
U *>0, TfEO ( 1 ) ^T-^$ft.?.Ptt#12.2iy±£ 
L . £t&Fe& J: WSW»*> ^ ifir h Z t £ 

mt-thmii-kmzmitz-?)V7- y*rA vikx^yvx 

Slip. 

te 

Pffl= (Cr%) +3 (Cu%) -3 (C%) ( 1 ) 

Pffl= (Cr%) +3 (Cu%) - 
) + (Nb%) + (Ta%) (2) 

[0001] 
[00 02] 

£ < . i co J: 3 =Srl»**Cti. mmh h \ tiffi***? 
tt^^ttffllj. KfflTttJMl 

acf-HWr a^Ttt-f ytwsffli^iW 

Hi: LT»#«T't±, Cr£l3%#*1-£-?/Uf y*TA Y 

%xt yvxmtf^m^htix^. 

[0003] — # , 94 y^M rt'Ji. AP I aft+t 
C*£{B^Lfcl2%Cr^-?;U-r>'- 1 M h^Ur^l^SS 

yurmmmt lx\&. mtmtffl±mz&tix^$> 
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[11^2 ] MM%X\ C : 0.02%fcTr\ Si : 0.5 % 
OT- Mn : 0.8 -3.0 % > Cr : 10.0-14.0%, Ni : 0.2 
-2.0 %. Cu : 0.2 -1.0 %. N : 0.03%WT. tit 

$£>£Ti s V, Zr N Nb, TaO 3 *>a^iS{fftfc 1 « 
i£{i2«IU±££ff-T-0.3%irF££*U T 
IE (2 ) ST*S*i* Ptttfl2.2JiLL£}!£U ^Fe 

IE 

(C%) + (Ti%) + (V%) + (Zr% 

[l!#JS4 ] M%-e. C : 0.02%WT. Si : 0.5 % 
OTs Mn : 0.8 —3.0 %» Cr : 10.0—14.0%. Ni : 0.2 
—2.0 %. Cu : 0.2 —1.0 %, N : 0.03%OT. 

S&CTi, V. Zr. Nb. TaCT) p hfrbWfflXt* 1 ffi 

*Jtli2aJJLh*-^W-C 0.3%WT£-£-WU T 
IE ( 2 ) 5ST*3*l4 Pmtfl2.2&±*mS.l. S^Fe 

IE 

(C%) + (Ti%) + (V%) + (Zr% 
b<nmkX\ CrSrK^Ni. Mo£-£W-f SUffl^rVUX 

[0004] ±IEIBlji*5Sa»tStt»i: tT . Witfl* 

ii. BXCr&XT-yUXMlZ&^X. C&XVNZigM 
$fe{CQiS- 1.2- 4.5%»L. £t=f£(7>MAiX& 

fc, JSS^I^ffffi (HAZgIS) OSJttfr'+^-C"^^t^ 
[0005] 

[^* { »^LJ:at-r-l.aili] *3M8tt, JJEIBMjS 

zmmi, jmtfxz^-fm-kmmz&^xhft^ 
ifm^u^mmzmitz^iv^fy^A vikXTyvxm 
zsmti-ihox-hi. 

[0006] 

£itj£$-*fctf>«ra»ffl,fc*6li, Cr. Cu s cvmittf 

x&^?mmmx'Miikmzmi\,\%mz$t.. 
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=ftm i 9-2 2 80 0 1 



P =Cr%+ 3Cu%- 3 C%^|>^T-iifL^tt* J SaT-# 

*5MBtt. MM%X\ C : 0.02%OT. Si : 0.5 %JJl 
T. Mn : 0.8 —3.0 %, Cr : 10.0—14.0%, Ni : 0.2 — 
2.0 %, Cu : 0.2 -1.0 %. N : 0.03%Wr\ 
U Tiaco ( 1 ) itT-*$ixl»Pffl*>12.2J^±Sr 

[ o o o 7 ] te 

Pfi= (Cr%) +3 (Cu%) -3 

) + <Nb%) + (Ta%) (2) 

M%T\ C : 0.02%OT. Si : 0.5 %J2Tr\ 
Mn : 0.8 —3.0 %, Cr : 10.0—14.0%, Ni : 0.2 -2.0 
%, Cu : 0.2 -1.0 %, N : 0.03%OT, £&*U *» 
o. TIEO ( 1 ) aTSS$*i*P«*n2.2l2Lh*8IJ£ 

[ o o o 9 ] ie 

Pffl= (Cr%) +3 (Cu%) -3 (C%) ( 1 ) 

Pfl= (Cr%) +3 (Cu%) -3 
) + (Nb%) + (Ta%) (2) 

[0011] 

C : 0.02%tlT 

Cte0.02%WTk-?-&.r krt^k&O . CM^±l(i 
0.02%OTk Uc. *r£L<«i. ± D ft#&?»gtt?i»fc 
O^<i0.015 %OTT'*>I.„ 
[0 0 1 2] Si : 0.5%ttT 

W£Zt:-f!&ixti i fo& < , Lfctfr>X, SiRli 0.5%WT 
izmfcth. MtKlt 03%&TX'fo&. 
[0 0 1 3] Mn: 0.8- 3.0% 

Mnti. mm\tixmt. z^z&s&mtuzit&Tt 
mx'hh, ZhizTt-XT-i'4 btkfcitmx'h&titb. 

ti±, o.8%a±.'jmx'hhifi. 3.o%^mtxmmL 

Xi>%)m$tmt&tztb. Mn4t£ 0.8-3.0%, ftil 
<lt 1.1- 2.7%t?l. 
[00 1 4] Cr : 10.0-14.0% 



Ptt= (Cr%) +3 (Cu%) -3 (C%) ( 1 ) 

&tc, MM.%X\ C : 0.02%ITr\ Si : 0.5 %OT, M 
n : 0.8 -3.0 %, Cr : 10.0—14.0%. Ni : 0.2 -2.0 
%, Cu : 0.2 -1.0 %, N : 0.03%iy~r\ 
(CTi, V, Zr, Nb, Tacr)9* J *^^m7tlS*7t:{i2 
«fcU:££irT' 0.3%OT££#U *»o, TIE ( 2) 
ST'^$ix?»Pffi*n2.2feLh€r)lj|L. SgPFefeJ:^ 

^mmmkfrhtch z t £<mti-mn-&mz®ti 

tzDVTV+M b%XT>UXfflX-$>&. 
[ 0 0 0 8 ] IE 
(C%) + (Ti%) + <V%) + (Zr% 

M%T\ C : 0.02%JTF, Si : 0.5 %WT, M 
n : 0.8 -3.0 %, Cr : 10.0—14.0%, Ni : 0.2 —2.0 
%, Cu : 0.2 -1.0 %, N : 0.03%OT, 
ICTi. V. Zr, Nb, Ucr>o%frt>m,ftltzim£tz\&2 
aJiLhSr-^f+T' 0.3%WT£^f U Tf E ( 2 ) 
^T-^$iXl» Pffi#12.2Ulh£}f £ t , SSBFefcitPF 

[ 0 0 1 0 ] IE 
(C%) + (Ti%) + (V%) + (Zr% 

CHiV^f-VlM bfflli£5!ffiL, jt^gM-X^tf 

£^&a#7cfrc*l>. £ft4><OMI£»&£i6£(il 
0.0%tLh^JlI^ST'S)l.. 14.0%Srfi^.T 
t^tl b 7 x y A V <7)>&$Lt>m% t & 0 , v;l^r y ? 

"C. Cr*lil0.0-14.0%t-ri.. 
[00 1 5 ] Ni : 0.2- 2.0% 

tt2rrm_t^^-g. „ i<?DJ:3^SMI*^Sfc«>tJi 0.2% 
W±^JD^ST'$)I.*^ 2.0%Sr@i.T^JD-tl> k 

•aT, Nift(i 0.2- 2.0%<O«HkLfc. ^fc. fftl 
< tt , J: 0 S3&0rWAttti J: t^«H t ^tt^iifto^*^ 
^» 0.5- 1.7%T'*)I.. 
[00 1 6] Cu : 0.2— 1.0% 

CutiNi, MnkktfCJf-Xf-^ V^mmX'fo*). 7 

£wm&&fo±.iz%)%:m&. §^>K. cuti^s^xio 
nuzte o.2%w±comtitf-£mx'$)h. i.o 
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li 0.2- l.OKOttBBfcLfc. ntKii 0.2- 
0.7%T2bl>. 

[00 17] N : 0.03%tlT 

T, if* t<{i0.02%OTt-t^„ 
tOO 18] P<i=Cr%+3Cu%-3C%+Ti%+V% 
+Zr%+Nb%+Ti% : 12.2iiLh 

ffftS^ST'. £OP^12.2J2LtT14» Klttf.Xfl-E 
3 . OMPa . 20%NaC 1 »E+ 1 V ^3 ®c L V VSR Kfc I v£ t fLA 

£-*-Sfc*>12.2*TRfc Lfc. $f;£L<{412.2~ 

[0 0 1 9] Ti. V. Zr. Nb. TatfH ia£fcl42 
«J2LLO£fh 0.3%OT 

Ti. V, Zr, Nb. Ta{iCt<OiHlP^*^<, jKftttfcJB 
JfctStP.fa*^. Ti. V. Zr. Nb. TaO I8£fcf42 
SlilLSr^jDU Cm"fLft£Ti. V, Zr. Nb. TaOflMfc 

ttfciI8W-&. £ii£4 9Cr$^*#$^L. JSAtt 

[ 0 0 2 0 ] Ti. V. Zr. Nb. Ta<4#«. tSS^SMVSK 
<0$tefl±K$S#£>S#. £trT0.3%t:fi;U 1 8 

<o, 0.3%£±RRiU:. Ti«BrCl40.01~0.2 %. v 
JiMjrC{40. 01-0.1 %. Zr#MT140. 01-0.1 %. Nbiji 
«rC140.01-0.1 %. TaJpi>T'l40. 01-0.1 L 
v\ *£^Lfc^fctt£frT0.03-0.2 JfcWffSL 

[0021] z<r>®,7tmii. ^rawcAirt** 1 . t 
ss/fttfiatso^iL^. Witf. p, sji^n 

mo. 03%. 0.01%2Tiiffr«T»£^. "C**£»tffi 
[0022] «HLfcHW«Wi, 7-7^5;^^. v 



> K S /U**Sf fc'^BJES t J: o T a t 
[0023] MAil(iA c3 ^JJLhlOOO'CiaTtJD^. 

li. 6<xrcahA cl ^uaTcff5<?D**i(f*Lv\ JJ2S 

[0024] 

fcU:. owe, 900t:fc»L£&fc4DMAft*:<7) 
*>. A c1 jSJJIT<?5 68<rc-C«ERLfc. 
[00 2 5] dil^W^t^LT. JIS Z 3158ttJt 

# V ^30*C-C^W) Y»?g«MixM» m \ \ . sisavi 

■ofctot-Pi^ttt, TIGMSS (m. f^ft{4ti) 
Kfffc-f) tc4 0. A,»J/cmTi§tgLTMg»^ 

[0026] t^:. ^BRKitL-C. ffl«'xB 

^K^X^A^{4, ^-h^W-7'+T'3.0MPa^K 
^^«SSl§^20%NaCl*}§?S[4>t % *HA»&$KL 

^ 3.0mmx25nimX5OBin^tSiytS:JfaiL. 80°CT'7SFb1 

. 1 fflW±?L^*^ Lfc § x . «U2tf«iO i: L 
TIPffiLJt. 

[0027] W^SIf ^tt{4. 3CH». ISIIfr***. 

2 t^-f . 
[0028] 
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0 80 


0 51 
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12. 50 
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12 1 


1 02 


0 49 


0 009 

VI. vv J 


0.020 


0. 059 








U. U 1 3 


11 52 
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n oia 

U, U LO 


0 20 


1 49 


12. 0 


0 81 


0 51 


0 011 




0. 042 








0 049 


13. 52 
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n on 

U. vll 


0 1<3 


1 ST 

1, «JlI 


11 q 


a 82 


0,50 


0.025 


0. 030 






0.050 




n nan 

u. uou 


13 45 




g 


n mo 


n ir 


1 5(1 


in q 

111. 3 


0.79 


0. 49 


0. 012 




0.071 


0. 020 






n riQi 

U. UJL 


12. 43 


* 1 VU73 b* J 
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V 


n nil 

U. Ull 




i Aq 


19 Q 

lb. 9 


0.50 


0. 28 


0. 011 


0. 050 


0. 045 








U. Uao 


11 80 






n nop 


fl 1R 

v< 10 


l 5? 


11 P 


0.27 


0. 49 


0. 012 


0.030 


0. 049 






0.030 


U. 1U3 


12^ 75 

lb. Id 
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U« VlG 


0 91 

V, L 1 


1 5? 


11 fi 
lit V 


0. 80 


0. 40 


0.011 




0. 051 




0.040 




U. Us J. 


12. 24 
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u. uiu 


0 1Q 


1 47 


11 Q 


0. 98 


0. 25 


0.011 


0.020 


0. 051 








n H7i 

U. U f 1 


12. S9 




11 


U. vll 


U. £1 


1 59 


11 

11. 0 


0.80 


0.39 


0.012 


0. 105 


0.042 
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11 03 

1«J. uo 


1*7071 W 1 
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ft Ml 

V. Uld 


0 1Q 


1 4Q 


19 1 

16. 1 


0.85 


0.52 


0.0U 
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0. 043 
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13 72 

Id. f & 


~7&7J VJ 


13 


0 012 


0 18 


L51 


1L8 


0.79 


0.55 


0.015 


0. 021 


0.035 


0. 035 


0,020 




0 111 


13 53 

lV. do 


V3 


14 
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0. 21 


1. 49 


1LB 


0. 99 i 0.58 0.016 


0. 015 
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13. 52 
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012 


0. 19 


1.51 


11.9 


0.98 


0. 49 


0. 038 




0. 049 








0.049 


13. 38 
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0.011 


a 20 


1. 53 


9.2 


L20 


0. 63 


0.012 




0. 054 








0. 054 


1LU 
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0.012 


0, 19 


1. 50 




0.75 


0. 45 


0.011 


0.015 


0. 045 




0.025 




0. 085 


15.50 




18 


0.011 


0, 22 


1. 48 


12.1 


0. 01 


0.54 


0.013 


0.021 


0.035 








0. 056 


13.74 




19 


0.012 


0.19 


1.51 


11.9 


1.01 


1. 52 


0.011 


0.015 


0.045 








0. 060 


16. 48 




20 


0.010 


0. 22 


1. 49 


12.1 


1. 02 


0. 46 


0.013 


0. 172 


0.088 




0. 085 




0.345 


13. 80 




21 


0.015 


0.23 


1. 49 


1L7 


1. 10 


a u 


0.011 


0.015 


0.058 








0.083 
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0.019 


a 19 


1.50 


1L 1 


0.89 


0. 30 


0.012 


0.023 


0.051 








0.074 


12. 02 





[00 29] 



[152] 



Kq 


« 0 ft ft 


Mti 


vEo(J) 


a* 


(rni/Y) 


to % 


YS (MPa) 


TS (MPa) 


vE 0 (J) 


1 


5 0 5 


7 1 0 


2 6 5 


O 


2 2 0 


o 


0. 069 




2 


5 9 3 


7 0 5 


2 7 2 


O 


23 1 


o 


0. 084 




3 


6 2 0 


7 3 2 


2 5 5 


0 


2 0 5 


0 


0. 072 




4 


5 9 5 


7 0 0 


26 5 


o 


1 85 


0 


0. 085 




5 


6 0 0 


7 1 5 


2 5 2 


o 


1 9 5 


0 


0.078 




6 


6 2 5 


7 3 0 


2 8 3 


o 


2 1 4 


o 


0.085 




7 


6 1 5 


7 2 0 


2 7 2 


o 


1 88 


o 


0.051 




8 


5 8 0 


7 0 3 


2 9 3 


0 


2 0 3 


o 


0.089 




S 


5 7 5 


6 9 5 


2 7 5 


o 


1 9 6 


o 


0. 088 




10 


5 9 3 


7 0 3 


2 G 9 


o 


2 3 0 


o 


0. 069 




11 


6 0 7 


7 2 3 


2 7 3 


o 


1 9 3 


o 


0.078 




12 


5 87 


6 9 3 


2 9 2 


o 


2 2 3 


o 


0.073 




13 


5 9 6 


7 0 4 


2 8 0 


o 


2 1 5 


o 


0. 080 




14 


6 0 9 


7 2 5 


2 4 0 


X 


I 6 8 


o 


0. 080 




15 


5 8 2 


6 9 5 


2 0 U 


X 


1 1 2 


o 


0.086 


tbtftffll 


16 


5 S 6 


7 2 1 


2 6 3 


o 


2 0 9 


X 


a 541 


iht£0il 


17 


5 7 3 


6 9 9 


2 5 2 


0 


1 7 8 


0 


0.040 




18 


5 9 5 


7 1 5 


2 0 5 


o 


1 3 1 


0 


a 103 




19 


6 0 2 


7 1 5 


1 8 0 


o 


9 5 


o 


0.062 




20 


5 8 9 


7 0 2 


1 5 6 


X 


85 


o 


0.074 




21 


6 0 1 


7 2 1 


2 7 3 


o 


2 1 1 


X 


0. 159 




22 


5 9 0 


7 1 7 


2 0 7 


o 


9 3 


X 


0. 201 





[0030] JcJHfflWi. ^fSO'CKfc^T fcjgftHft. 
5. HAZgPtOCC^KIRx^dr-t 180 J & 



[0031] xmcomwziii'tuzm&ii* mmiti 
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[0 0 3 2] itf)i3fcJ8aLfc«MP*»i9Kfr*»W 



fWJSJtW 1 tmmt Lfc. T I G?Sfg («JE : 16V, 
BSE : 180 A, : 6.0cm/min ) X'm<m*Zft 

ML. HAZ$ (#>KH1«) ^^f-t^SrH 

[0033] 
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p fa 
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S i 


Mn 


C r 


N i 


Cu 


N 


T i 
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Z r 


Nb 


Ta 


* tt 


HPa 


ft 
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0.010 


0.21 


L51 


10.9 


0.81 


0.49 


0.009 














12.34 


5S9 


2 1 0 


O 


a 072 




B 


0.011 


0. 20 


1.52 


11.1 


L 51 


0.51 


0.011 


0.035 


0.031 








0. 066 


12.56 
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22 3 


0 


0.067 





[0034] 



(72)*HM 'MB 

NUllMltiMcA/il'KI 1 T§ (Wfcfir 
U Ji«S^ft*£tt*a>fJ$#rl*] 



is]ajiR*®crfj7K^jii^3iiTa (wis* 



